at% Co alloys. These peaks have hitherto been considered due to the transition of the Fe3Co superlattice. Judging from the composition dependence of its transition temperature and the shape of the specific.heat curves, however, it is reasonable to The results of measurements by means of a neutron diffraction technique and the Mossbauer effect on a slow-cooled 25 at% Co alloy have shown no evidence for the existence of the Fe3Co superlattice.
the specific heat vs. temperature curve of Fe-Co alloys. This anomaly could not be interpreted in terms of Bragg-Williams's(4) or Bethe's theory(5) and was attributed to the effect of impurities contained in cobalt. Yokoyama(6) extensively studied various physical properties, such as specific heat, lattice constant, electric conductivity, thermoelectric power and saturation magnetization, using a 50 at% Co alloy prepared from pure electrolytic cobalt and iron, and also observed an but the anomaly appears at almost the same temperahereafter, seems to be connected with some kind of the phase change during the formation of the FeCo super- shape characteristics inherent in the order-disorder transformation, and the change of various physical properties is not so remarkable at the transition temperature. Therefore the direct evidence for the Fe3Co superlattice has been still lacking. These ambiguities seem to remain unsolved for the following reasons.
(1) The difficulty to detect the superlattice line due to the similarity of the X-ray atomic scattering factors for iron and cobalt.
(2) The very small difference in various physical properties between the ordered and the disordered state owing to the resemblance of atomic radii and electronic structures of both elements.
(3) The difficulty to obtain a true equilibrium due to the low critical temperature where the atomic diffusion is sluggish.
As pointed out by the present authors(10)(11) in metallic fine particles the atomic diffusion or ordering is accelerated several times greater than that in the bulk specimen. Hence, Fe-Co fine particles were used in the present experiments to avoid the difficulty (3), and the equilibrium phase diagram in the a phase was reexamined by the measurement of specific heats and of lattice constants using samples subjected to various heat treatments. Moreover, measurements by means of a neutron diffraction technique and the Mossbauer effect were made on a slow cooled 25 at % Co alloy to examine the existence of the Fe3Co superlattice. 
The specific heat measurement
The specific heat measurement was carried out for room temperature. These samples were filled in a platinum cylindrical tube of 16mm in diameter and 23 mm in height prior to the measurement.
Lattice constant
The lattice constants were measured at room temperathen quenched into water. sample III: The same heat treatment was adopted as that for the samples of the specific heat measurements.
Neutron diffraction
A study by the neutron Debye-Sherrer method was made on a fully annealed 25 at % Co alloy. The heat treatment employed was the same as in the case of the specific heat measurements.
The wavelength of the incident beam was 1.167A and the (111) plane of germanium was used as a monochrometer**.
Mossbauer effect
Measurements of the Mossbauer effect of the 25 at % Co alloy were made with a TMC set by the time mode method.
The ordered sample was obtained by the same heat treatment as for the specific heat measurement. The disordered sample was prepared by quench-III.
Experimental Results of 35 at % Co fine particles in comparison with that of the bulk specimen of the same composition. Both speci-
Specific heat
indicates that the rate of ordering in the fine particles is several times as large as that in the bulk specimen. the cobalt content is greater than 50 atomic per cent the anomalous peak shifts to the lower temperature side and the peak height becomes smaller. In the 65 at % Co alloy the maximum is too small to be perceived. The temperatures of the anomalous peaks are listed in Table 1 (b) and are plotted against the composition in Fig. 4 . In the 30 at % Co alloy another peak can be seen at ing cobalt content and becomes the largest in the 50
at % Co alloy. This peak corresponds to the critical temperature of the FeCo superlattice. When the cobalt content is greater than 50 atomic per cent the critical temperature lowers and the heat of transformation becomes smaller. In Table 1 (a) and Fig. 4 are shown the critical temperatures of the FeCo superlattice. In Fig. 3 , the dotted line shows the specific heat vs. temperature curve of 48 at % Co alloy slowly cooled from the anomaly is a diffusion-controlled phase change.
Lattice constant
Lattice constants of three states, i. e. of sample I (disordered state), of sample II (ordered state above the Table 1 The temperatures of the specific heat anomaly of Fe-Co alloys. (Fig. 6) .
Mossbauer effect
The Mossbauer effect measurement is a very useful technique in the study of the bcc A3B superlattice such as Fe3Al (15) and Fe3Si (16) . In the disordered state Order-Disorder Transformation of Fe-Co Alloys in Fine Particles of these alloys the hyperfine spectrum shows "6 fingers" common to ferromagnetic iron alloys. In the ordered state. there are-two kinds of sites for iron atoms, the site (I) having eight Fe atoms as the nearest neighbours and the site (II) having four Fe atoms and four Al (or Si) atoms. Therefore the spectrum shows 12 finger, a composite of two sets of 6 fingers. Hence, in order to detect the Fe3Co superlattice, the Mossbauer effect measurement was applied to 25 at % Co alloy specimens of which one was slowly cooled and the other was mens exhibit only 6 fingers, and there is no appreciable difference in the internal field strength between them. These results propose a negative evidence for the Fe3Co superlattice.* However, the present result that the transition point of less than 50 at % Co is quite different from those of the previous reports(3)(8) in that the transition point measured by the specific heat peak, shifts to the lower temperature side with the deviation from the 1:1 stoichiometry. This discrepancy will be explained as follows. Since the deviation from stoichiometry generally diminishes the rate of ordering, a fully ordered state is supposed to be hardly attained in the nonstoichiometric composition, especially for bulk specimens, by a low-temperature annealing. Accordingly the specific heat curve of this incompletely ordered specimen will consist of the composite of an exothermal peak arising from the ordering of the disordered portion this is especially true for the bulk specimen. (1) Various physical properties (specific heat, lattice constant, electric conductivity, thermoelectric power, Judging from the present specific heat curves of 21, 23, 25, 27 and 27.5 at % Co alloys, it is reasonable to consider that the peak on the curves does not correspond to the Fe3Co superlattice formation but to the extension In Fig. 8 is shown the calculated intensity of the neutron diffraction lines* of the perfectly formed CsCltype and Fe3Al-type superlattice in the 25 at % Co alloy. The intensity ratio ICsCl:IFe3Al:IFund. is almost equal to 1:1.5:25, where ICeCl, IFe3Al and IFund. denote the intensities of the (100) or (210) reflection of the CsCl type superlattice, (1/2 1/2 1/2) or (3/2 1/2 1/2) of in the presence of the Fe3Co superlattice, in case the difference between the internal fields at the site (I) surrounded by eight Fe atoms and the site (II) surrounded by four Fe atoms and four Co atoms is sufficiently small, the hyperfine splitting of 12 fingers would not be expected. Therefore the existence of the. Fe3Co superlattice cannot be fully denied by this experiment.
IV. Discussions
the Fe3Al type superlattice and the fundamental (110) line, respectively.
Although the lines of both types of the superlattices are weak compared with the fundamental lines the lines of the Fe3Al-type superlattice are slightly stronger than those of the CsCl-type one. Lyashenko et al.(14) observed the CsCl-type superlattice Fe3Al type superlattice line which is stronger than that of the CsCl type. Therefore, it may be reasonably concluded that the Fe3Co superlattice does not exist.
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